Constitutive activation of angiotensin II type 1 receptor alters the orientation of transmembrane Helix-2.
A key step in transmembrane (TM) signal transduction by G-protein-coupled receptors (GPCRs) is the ligand-induced conformational change of the receptor, which triggers the activation of a guanine nucleotide-binding protein. GPCRs contain a seven-TM helical structure essential for signal transduction in response to a large variety of sensory and hormonal signals. Primary structure comparison of GPCRs has shown that the second TM helix contains a highly conserved Asp residue, which is critical for agonist activation in these receptors. How conformational changes in TM2 relate to signal transduction by a GPCR is not known, because activation-induced conformational changes in TM2 helix have not been measured. Here we use modification of reporter cysteines to measure water accessibility at specific residues in TM2 of the type 1 receptor for the octapeptide hormone angiotensin II. Activation-dependent changes in the accessibility of Cys76 on TM2 were measured in constitutively activated mutants. These changes were directly correlated with measurement of function, establishing the link between physical changes in TM2 and function. Accessibility changes were measured at several consecutive residues on TM2, which suggest that TM2 undergoes a transmembrane movement in response to activation. This is the first report of in situ measurement of TM2 movement in a GPCR.